Background: Today, the use of additives such as antibiotics and growth hormones that increase production efficiency in breeding broiler chickens has become inevitable. However, the use of such additives and antibiotics associated with side effects such as liver damage. Oxidative stress occurs due to an imbalance between oxidants and antioxidants. Studies have shown that olive leaves have an antioxidant effect on free radicals. This study was to evaluate the possible effect of olive leaf extract on carbon tetrachloride (CCL4)-induced liver damage (molecular and tissue) and changes of enzymes in chickens. Materials and Methods: A total of 50 chickens were used and classified into5 groups. Treatment groups received 0.5, 1, and 1.5 mg/kg of the olive leaf extract from day 21 of the experiment. Two control groupshealthy and poisoneddid not receive any extract. On the day 35 of the experiment, 1cc of CCL4 was dissolved with olive oil and injected intraperitoneally into the experimental and poisoned control groups. Blood and liver tissue sampling were performed. Results: The histopathology results showed that at high doses of olive leaf extract, the cells and vessels were regularly curable, and sinusoids were healthy. The expression of B-cell lymphoma 2 (BCL2) increased, and that of BH3 interacting domain death agonist (BID)decreased. Enzymatic tests, including serum glutamic-oxaloacetic transaminase, serum glutamic-pyruvic transaminase, alkaline phosphatase, gamma-glutamyl transpeptidase, showed a reduction in BID expression in the experimental group compared with the control group(P<0.005). Conclusion: We concluded that olive leaf extract boosts the BCL2-an antiapoptotic gene-and reduces BID-an apoptosis gene-in the liver of chicken. It prevents the liver cells from disintegrating and destroys sinusoids and liver blood vessels. The high doses of the olive leaf extract caused liver resistance to CCL4 toxicity in chicken.
Introduction
T oday, the use of additives such as growth hormone, and elaborate on health incentives, which increase production efficiency, thereby leading to the increased production of breeding broiler chickens, has become inevitable. Antibiotics and probiotics can be used for the same reasons. Because antibiotic use can lead to side effects such as drug resistance, allergy, and liver damage, the importance of using herbs and herbal products for healthy food becomes more relevant [1] [2] [3] . The liver, which is the largest internal gland, can be damaged by drugs, chemicals, toxins, viruses, and parasites. In many cases, its pathogenesis is unclear. The role of the liver in detoxification is well known [4] . The tissue of the liver includes hepatocytes that are organized in the form of plates, the portal vein, and the central vein [5] .BH3 interacting domain death agonist (BID) is an apoptotic pathway expression of protein through which other proteins interact, resulting in the formation of oligomeric pores in the mitochondrial membrane, thereby releasing the proapoptotic and cytochrome c supernatants [6] . Subsequently, the activation of caspase enzymes leads to cell death. Therefore, BID proteins that can affect the expression of this gene can increase or decrease the pathway for apoptosis [6] . B-cell lymphoma 2 (BCL2) family proteins maintain the integrity of the mitochondrial membrane and are composed of antiapoptotic and proapoptotic members. This family regulates the release of cytochrome c into the cytosol, and, once activated, regulates caspase-3 [7] . When there is an imbalance between antioxidants and oxidants, oxidative stress occurs [8, 9] . Studies have shown that due to a lower risk of side effects, there is a high tendency to use medicinal herbs to treat diseases that are caused by chemical drugs [10] . Due to the presence of antioxidants, some of the herbs or medicinal plants such as olive have a positive effect on the activities of various body systems [10] . Previous studies have shown that oleuropein and calcium elenolatein of the olive leaf possess antibiotic properties. They are effective against a wide range of bacteria as they destruct the bacterial cell walls and inhibit viral transcription as well [11, 12] . Also, the olive leaf extract is effective on a wide range of viruses, fungi, and yeasts [13, 14] . Studies have also indicated that oleuropein, 3, 4-dihydroxyphenylglycosides, esters, and flavonoids of the olive leaf have an antioxidant effect, and they act as free radical scavengers. Other elements in the olive leaves include selenium, zinc, chromium, iron, vitamin C, and beta-carotene [15] [16] [17] . Carbon tetrachloride (CCL4) is a solvent used in the chemical industry, and it is considered a toxic substance for the liver [18, 19] . During the metabolism of CCL4, 2toxic compounds trichloromethyl (CCl3) and trichloromethyl peroxy(Cl-3COO) are produced, causing liver diseases such as cirrhosis and necrosis [18] .This study showed that the olive leaf extract is effective in pathological and physiological processes in the liver. The study was designed to evaluate the possible effect of the olive leaf extract on CCL4-induced liver damage (molecular, enzymatic, and tissue) in chicken.
Materials and Methods

Materials
The starter diet, the growth diet, and vaccines were bought from Minoo Sabah Golestan and Pasouk, Iran. The experimental and staining kits were bought from Hiva, Iran.
Animals
In the present study, 50 one-day-old chickens (Ross 308) were categorized into 5 groups (n=10 per group). During the experiment, the light was supplied to the chickens 24 hours a day, with free water and food. The temperature in the first week of breeding was about 30°C and gradually decreased every 3 days by 1°C to reach 23°Cto 24°C. The vaccination program was conducted in accordance with the global standards table. Two diets (starter and growth) were used for all experimental treatments based on the recommendations of the National Research Council (NRC, 1994). The starter diet (from days 1 to 21) contained 2900 kcal of energy and 20.84% crude protein, whereas the growth diet (from day 22 to the end of the course) contained 3000 kcal of energy and 18.75% crude protein.
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Experimental Groups
With the help of the gavage syringe, the olive leaf extract was injected in the chickens of the treatment group for 14 days from day 21 of the experiment. Three experimental groups received 0.5, 1, and 1.5 mg/kg body weight of the aqueous extract of olive leaves, which was mixed with 2cc distilled water; the two control groups (healthy and poisoned) received no any extract. On the 35th day of the experiment, 1 cc of CCL4 was dissolved with olive oil (1:1 v/v) and injected intraperitoneally into the experimental and poisoned control groups. Blood samples were obtained from the wing vein of chickens, and then blood sampling was done at 1, 6, 12, and 24 hours after injection. Liver tissue sampling was done once chickens were unconscious.
Histopathology
The tissue samples were fixed in 10% formalin and then molded in paraffin. Slices of paraffin blocks, sections measured 3 to 5 µm, were prepared using a microtome (Sleemainz, Model: Cut 4055, Sakura, Japan). Thereafter, the paraffin slices were placed on the glass slides, followed by paraffin dehydration, dewatering, and finally stained with hematoxylin and eosin (H&E, Baditeb, Iran).
Determination of Liver Enzymes and Bilirubin in Serum
Samples were centrifuged at 3500 rpm for 5 minutes, and the serum was isolated. The concentration of liver enzymes, including serum glutamic-oxaloacetic transaminase (SGOT), serum glutamic-pyruvic transaminase (SGPT), alkaline phosphatase (ALKP), gamma-glutamyl transpeptidase (GGT), total bilirubin (BILI.T), and direct bilirubin (BILI.D), was measured using the spectrophotometric method and with the help of theBT1500 (Biotecnica Instruments SpA, Rome, Italy). The manufacturer's recommendations were followed while using the device.
BID and BCL2Genes Expression
For molecular testing, 25mg of liver tissue was isolated from each group and homogenized in liquid nitrogen. Then, the whole tissue was extracted using GeneAll (Pishgam, Iran) in accordance with the protocol. Using a spectrophotometer, the total purity of the ribonucleic acid and the absorbance of the wavelengths from 260 to 280 nm were measured. In this study, specimens with 260:280 nanometers optical density (OD) were used between 1.8 and 2.2 for complementary DNA(cDNA) synthesis. Then, the amount of 1 µg of RNA was converted to the cDNA using the HyperScriptTM RT premix kit with Random Hexamer (Pishgam, Iran), following the cDNA protocol. For the synthesis of cDNA, the tissue sample was heated at 25°C for 10 minutes, followed by incubation at 55°C for 55 minutes and 95°C for 5 minutes. Following the synthesis of cDNA, the polymerase chain reaction was initiated. The real-time polymerase chain reaction (SYBR Green, Yekta tajhiz, Iran) was performed on a Corbet machine (6000 Rotor Gen, Corbett, Germany). The primers of BID, BCL2, and GAPDH genes (reference genes) are given in Table- 1. The temperature schedule of the machine was adjusted in 3 steps. The first stage leads to the denaturation of the cDNA molecules (95°C for 12 min). The second stage was 93°C for 20 seconds for the spell, 35 seconds at different connection temperatures (Table-1) for annealing and 25 seconds at 72°C for extension in 37 successive sequences. To confirm the reproduction of each component, the gene and the absence of nonspecific products and primer pairing in the early studies of electrophoresis with 2% agarose gel and routine of the melting curve were used. To plot the melting curve, the temperature at each repetition was between 50°Cand 99°C, and at every 5 seconds, it was increased by1°C.
Results
Effect of Olive Leaf Extract on Liver Tissue
The histological results showed that the healthy control group, which did not receive any extracts, had healthy liver cells, and their bile ducts and blood vessels were normal (Figure-1A ). In the poisoned control group, which did not receive any extracts but had CCL4 injections, cellular infiltration and the presence of the cell in bile ducts were detected (Figure-1B) . In groups that received the olive GMJ.2019;8:e1204
www.gmj.ir leaf extract of 0.5 mg/kg, cellular and sinusoidal degenerations were quite apparent (Figure-1C ). However, in the groups that received the dose of 1 mg/kg, the degeneration was less than those that received the dose of 0.5mg/kg (Figure-1D ). In the groups that received the dose of 1.5 mg/kg, the cells and veins were curable, and sinusoids were healthy (Figure-1E ).
Effect of Olive Leaf Extract on Liver Enzymes, BILI.T, and BILI.D
The maximum effect of CCL4 observed after 24 hours of injection, which is a good time to compare its effects on various groups. From being impaired in all of these charts, the toxic group showed a rise in liver enzymes, resulting in liver damage. As shown in Figure-2A , in the SGOT test, a high dose of the olive leaf extract (1.5 mg/kg) prevented liver damage (P=0.044). In the SGPT test ( Figure-2B ), 2 doses of the olive leaf extract (1 and 1.5 mg/ kg) could prevent liver damage (P=0.028 and P=0.001, respectively). Figure-2C shows that in the ALKP test, the doses of the 1 and 1.5 mg/kg olive leaf extract could prevent liver damage (P=0.003). Figure-2Dshows the GGT test in which the 1 and 1.5 mg/kg doses of the olive leaf extract could prevent liver damage (P=0.033,and P=0.014, respectively). Figure-2E shows the BILI.T test in which the 1.5 mg/kg dose of the olive leaf extract could prevent liver damage (P=0.003). Figure-2F shows the BILI.D test where no significant difference in comparison with the poison control group was found. In all experiments, the 0.5 mg/kg dose of the olive leaf extract showed no significant difference. All the 5 groups, including the poisoned and healthy control groups, received the 0.5, 1, and 1.5 mg/kg doses of the olive leaf extract. The patterns show the increase in the levels of serum after 1, 6, 12, and 24 hours of CCL4 injection.
Effect of Olive Leaf Extract on BID and BCL2Genes Expression
In the experimental groups, with an increase in the dose of the olive leaf extract, the antiapoptotic gene expression level of BCL2 increased in comparison with that of the control group, and, on the other hand, the BID expression in the treatment groups decreased with a rise in the dose of the olive leaf extract (P=0.001, Figure-3 ). In the present study, increasing the expression of the BCL2 gene and reducing the expression of BID gene after the injection of different doses of the olive leaf extract, the mitochondrial membrane instability decreased, and thus its permeability decreased with respect to cytochrome C. Therefore, it can be concluded that olive leaf extract improves the mitochondrial membrane and thus prevents the development of apoptosis through the internal pathway in the liver of the chicken. However, further studies are needed to find other paths in which olive leaves interfere.
Discussion
A component of the liver profile is aspartate aminotransferase that flows into the blood when the liver gets damaged [19] . Alanine aminotransferase helps the liver convert food into energy. When the liver is irritated or injured, it leaks into blood [20] , and increased levels of alkaline phosphatase indicate the problem with the gallbladder, bones, or liver [21] . The enzyme that is found in the kidney, pancreas, other tissues, and mainly in the liver are GGT. In general, the increased level of this enzyme indicates liver diseases [22] . The breakdown of red blood cells leads to the formation of bilirubin, which travels to the liver. The excess of bilirubin leads to the inflammation or obstruction of the liver [23] . Increased liver enzymes in blood serum are one of the main indicators of liver damage due to their toxic effect [24] . During CCL4 poisoning, fat from the surrounding adipose tissue is transmitted to the liver and kidneys, leading to fat accumulation in them, and ultimately resulting in tissue damage [25] . CCL4 is converted to the CCl3 (a highly reactive free radical) by an enzymatic system NADPH cytochrome P-450 present in the endoplasmic reticulum (ER) of the liver cells. Then it reacts with oxygen and converts to Cl3COO and is attacked by the endoplasmic reticulum membrane, causing lipid peroxidation, cell calcium loss, decreased protein synthesis, increased liver enzymes, and ultimately leads to the degeneration of GMJ.2019;8:e1204 www.gmj.ir GMJ.2019;8:e1204 www.gmj.ir 7 liver cells [26, 27] .Dietary supplementation with olive oil in the liver of high-fat-diet (HF-D)-fed mice may prevent oxidative stress, resulting in the reduction of biosynthesis and accretion of ω-3 long-chain polyunsaturated fatty acids [28] . Polyphenol-rich virgin olive oil or olive oil without polyphenols in HFDfed rats limits the HFD-induced resistance of insulin, inflammation, and hepatic oxidative stress, and thus prevents nonalcoholic fatty liver disease progression [29] . Some doses of olive are associated with increased liver antioxidant system parameters;2 weeks of oral pretreatment with different doses of olive decreased renal injury caused by renal ischemia-reperfusion and increased renal catalase and glutathione peroxidase activities [30] .
Prevention of Chicken
The most relevant molecular effects of olive involved in the prevention of liver damage are the activation of the nuclear transcription factor (erythroid-derived 2)-like 2, the inactivation of the nuclear transcription factor NF-κB (preventing the cellular inflammatory response), and the inhibition of the protein kinase RNA (PKR)-like ER kinase pathway [31] . A study showed that the combination of PGE1 and iodized olive oil prevented the development of liver fibrosis following transarterial chemoembolization [32] . The extract of Salviacryptantha supplementation had a protective effect against CCL4-induced liver damage [33] . The chickens fed with polyphenols polyphenolic powder from olive showed reduced oxidative stress-induced damage [34] . The olive fruit phenolic compounds can be used as protective compounds against liver and renal toxicity induced by deltamethrin [35] . The administration of the Teucriumpolium L extract to mice significantly reduced the level of liver enzymes compared with that of the CCL4 poisoned group [36] . The use of the Turkish folk ethanolic extract in mice who were poisoned with CCL4 prevented the increase of alanine transaminase and aspartate transaminase liver enzymes in blood serum [37] . Pharmacological properties of a major phenolic compound oleuropein include anticancer activities, antimicrobial activity, antioxidant, anti-inflammatory, antiatherogenic, antiviral activity, and hypolipidemic and hypoglycemic effects [38] . C11H14O6 and C25H32O13 are the glucosylated components that are produced during the maturation of olive from oleuropein [39] .In an experiment of cell culture, 3-, 4-dihydroxyl-phenyl and p-hydroxyl-phenyl ethanol, which come from olive oil phenolic, were shown to possess antioxidant properties, as well as ortho-dihydroxy property that is essential for molecules [40] .
Conclusion
Overall, the results showed that high doses of the olive leaf extract cause liver resistance to CCL4toxicity in chickens. The olive leaf extract boosts the antiapoptotic expression of the BCL2gene, reduces BID gene apoptosis, prevents the liver cells from being disintegrated, destroys sinusoids and liver blood vessels, and prevents the increase of liver enzymes. The olive extract prevents oxidative stress because of its antioxidant properties, and it also prevents apoptosis through the internal pathway of the chicken liver by improving the mitochondrial membrane. However, further studies are needed to find other paths in which olive leafs interfere. It is recommended to prevent liver damage by using the extract of olive leaves in the diet of chickens. The reason for this is that it is easily available at low cost. In future research, the effects of olive leaves on the liver will be addressed.
